Oil, which is one of the fundamental energy sources, is an important cost item especially for industrial sector. Increases in oil prices decrease the profits of the firms by causing increase in the production costs. For this reason, it is claimed that there is a strong relationship between oil price and industrial sector profitability. On the other hand, oil is an alternative investment vehicle that can be included to the portfolio. Therefore, in this study the relationships between oil price and industrial sector returns of European countries are analyzed with Maki (2012) cointegration test under multiple structural breaks, on the basis of European Debt Crisis. The results show that announcements of credit rating agencies, elections, resignations, announcements of European Central Bank and IMF, recovery packages and economic developments cause structural breaks in relationships. Results also indicate that there is no cointegration between oil price and industrial sector returns of Austria, Belgium and Holland.
Introduction
Oil is qualified as lifeblood of modern economies. There is a high correlation between increase in the industrial production and oil demand, and as modernization increases demand to oil increases significantly. Oil is one of fundamental components of production process, such as capital, labor force and intermediate goods. Changes in price of these inputs affect cash flows of companies. Increases in oil prices increase production costs and high production costs decrease value of company stocks by decreasing cash flows. Effects of increases in oil prices on companies change depending on if the company is user or producer of oil and oil products. But because of the number of company that uses oil and oil products in production process is higher than the number of producer of these products, it is expected that general effects of increases in prices are negative (Basher & Sadorsky, 2006) . Fluctuations in oil prices affect stock returns through different channels. In financial theory, the value of a stock is equal to discounted value of expected future cash flows of stock. These expected cash flows are responsive to many economic and macroeconomic factors, such as inflation, interest rates, production costs, exchange rates, economic growth, investor and customer confidence, which are affected from oil shocks. When considered in this context, it can be said that oil prices have an effect on stock returns (Arouri & Nguyen, 2010) .
One of the most studied issues in financial literature is the determination of the factors affecting the stock market. Identification of these factors and determination of direction and degree of the relationships are important for both investors and policy makers. Although there are too many theoretical and empirical studies in the literature, there is no consensus on the number and features of the factors that affect stock returns. On the other hand, identified relationships can change because of time-varying dynamics as it is in crises times. In this context, especially when the crises experienced in recent years and the large increases and decreases experienced in oil prices are considered, it can be said that the effects of oil prices on stock returns should be re-examined.
The main purpose of diversification is to include the portfolio the variables which are negatively and lowly correlated or noncointegrated. For this reason, investors should consider the relationships between oil price and industrial sector. Greek Debt Crisis, with 2008 Global Crisis, triggered the financial problems especially in Portugal, Ireland, Spain, Italy and Iceland and finally turned to European Debt Crisis. When this period is considered, it is thought that the relationships between oil price and sectoral profitability changed because of the changing risk perception depending on the crises. In this context, the purpose of this study is to determine the cointegration relationships between oil price and industrial sector returns. In line with this purpose, the cointegration between oil price and industrial sector returns of European countries will be analyzed by Maki (2012) cointegration test under multiple structural breaks and the events that cause structural breaks will be determined.
The remainder of this paper is organized as follows. In the next section the literature on the relationships between oil prices and stock markets are given. In Section III, the variables, the data and the methodology of the study are presented. In section IV descriptive statistics of the series and empirical results are given and section V concludes.
Literature Review
In recent years important changes occurred in oil prices and this situation has led the interest of academics and policy makers to the linkages between oil prices and stock returns as it is in 1970s. In his study, Arouri (2011) investigated the response of industrial indices to oil price changes and determined that degree of response to price changes is different for sectors. examined the volatility spillovers between oil prices and stock returns and discussed the usability in portfolio management. By using VAR-GARCH models volatility spillovers were determined and optimal weights and hedge ratios were given for diversification. Basher and Sadorsky (2006) analyzed the effects of oil price changes on stock markets of emerging countries. Empirical results indicated that oil price risk affect the stock returns in emerging countries. Papapetrou (2001) studied on the relationships among oil price shocks, economic activity, stock markets and unemployment. The results of VAR model showed that oil price is an important variable in explaining stock price movements. Basher, et al. (2012) researched the dynamic relationships among oil prices, exchange rates and emerging stock markets. Results demonstrated that positive oil shocks decrease the returns in emerging countries, and increases in stock prices cause increase in oil prices. Kilian and Park (2009) detected the effects of oil price shocks on US stock markets and concluded that the response of returns to the shocks change depending on if the shock is supply-driven or demand-driven. examined return and volatility spillovers between oil prices and stock markets of Gulf Arab Countries and found that there are return and volatility spillovers between oil prices and stock markets, which are important for portfolio management. Fayyad and Daly (2011) investigated the relationships between oil prices and stock returns by using VAR methodology. The analysis results show that oil's power of explaining the stock returns increased in Global Crisis period and when the oil prices increased. Similarly, Mohanty et al. (2011) researched the relationships between oil price movements and stock returns and concluded that oil prices affect stock returns.
When the studies that investigate the relationships between oil prices and stock returns are considered, it is seen that there is no industrial sector-specific studies that analyze the effects of recent changes in oil prices. In this context, it is thought that the analysis of the relationships between industrial sector indices and oil price will present useful information to the investors who are willing to invest in the stocks of industrial companies. Therefore, in the next section the relationships between oil price and industrial sector indices of 17 European countries will be analyzed by cointegration tests under structural breaks.
Data and Methodology
The purpose of this study is to examine the cointegration relations between oil price and industrial sector indices of European countries. In this context, we used Kapetanios (2005) unit root test under multiple structural breaks and Maki (2012) cointegration test under multiple structural breaks.
If the time span of the analysis is length, then the possibility of structural breaks in the variables increases. Therefore, the unit root tests that are applied by not considering the structural breaks may give misleading results about the stationarity of the series. In his study, by analyzing the stationarity of the series, Perron (1989) expressed the negative situations when the structural breaks are not considered. After Perron revealed the importance of structural breaks in unit root tests, many unit root tests that consider the structural breaks were developed (Zivot-Andrews, 1992; Lumsdaine-Papell, 1997; Perron, 1997; Ng-Perron, 2001; and Lee-Strazicich, 2003) . However, study of Perron was criticized because of the problems such as the determination of structural breaks externally and determination of break points wrongly.
Later, there have been developed unit root tests in which structural breaks are determined internally. But these ijef.ccsenet.org International Journal of Economics and Finance Vol. 9, No. 9; tests were also criticized because of the determination of the break number externally. Time series may have multiple structural breaks and if the stationarity of the series are checked with a unit root test that allows only one break, this may cause misleading results. In unit root test which is developed by Kapetanios (2005) , it is allowed till to the m structural breaks and, the date and the number of structural breaks are determined internally. The model that is used in Kapetanios (2005) test is as follows;
, = 1( < , )( − , ) In model, expresses the time series for which the stationarity is examined. and are the dummy variables which indicate structural breaks in constant and trend respectively. The null hypothesis of the test is =1, in other words, the series is non stationary. In Kapetanios test, in terms of calculation practice structural break dates are calculated by using the algorithm suggested by Bai and Perron (1998) . In test procedure whole period is considered as a possible structural break date and the break date of model which has the minimum sum of squares of error terms is selected as the first structural break date.
In the next step, the first structural break date is fixed and the second structural break date is searched. This process continues until to the m breaks and, the dates and the number of the structural break of the model which has the minimum t statistic is taken (Capistrán & Ramos-Francia, 2009 ). The critical values that are needed to test the null unit root hypothesis are given at Table 1 in the study of Kapetanios (2005) .
Cointegration tests may give misleading results if the series that are used in the analyses have structural breaks, as in unit root tests (Gregory & Hansen, 1996) . Therefore structural breaks should be considered in cointegration tests. In the literature there are several cointegration tests that consider the structural breaks. One of them is the test developed by Gregory and Hansen (1996) . But this test considers only one structural break. Similarly, cointegration tests of Carrion-i-Silvestre and Sanso (2006) 
In Maki (2012) test whole period is considered as a possible structural break date and t statistics are calculated. The number of structural breaks of the model, which has the minimum t statistic, is selected as the appropriate number of structural breaks. The null hypothesis of the test is that there is no cointegration between variables, and the alternative hypothesis is that there is a cointegration relationship between the variables under m structural breaks determined by the selected model. The critical values that are needed to test the hypotheses are calculated by Monte Carlo simulation and presented at Table 1 in the study of Maki (2012) . Because the analysis period contains European Debt Crisis, we used both traditional and Kapetanios unit root tests to determine the stationarity of the series. In the next step, the relationship between oil price and nonstationary European industrial sector return series (I(1)) is investigated by Maki cointegration test under structural breaks.
In the analyses logarithmic oil price (OIL) and monthly return series of Austria (AUS), Belgium (BEL), Denmark (DNK), Finland (FIN), France (FRA), Germany (DEU), Greece (GRC), Italy (ITA), Netherlands (NLD), Norway (NOR), Poland (POL), Portugal (PRT), Spain (ESP), Sweden (SWE), Switzerland (CHE), United Kingdom (GBR) and Turkey (TUR) industrial sector indices gathered from Datastream were used. The data set covers the period between November 2009, which is the official start of the Greek Debt Crisis, and January 2016.
Empirical Results
For portfolio and risk management determination of cointegration relationships between the variables is ijef.ccsenet.org Vol. 9, No. 9; Test results seen at Table 2 show that industrial sector returns of Denmark, Finland, France, United Kingdom and Poland are stationary when the structural breaks are considered. These results indicate that external shocks that affect industrial sector returns of Denmark, Finland, France, United Kingdom and Poland are temporary. On the other hand, determined structural break dates refer to country basis events and economic and political events beginning with European Debt Crisis that affect all markets. Especially when the process, that began with the problems occurred in Greece and spread to other European countries with domino effect, is examined, it is seen that events that occurred in a country affect not only country itself but also other markets.
In the analyses, announcements of credit rating agencies in 2010 July-Portugal, 2010 August-Ireland, 2010 September-Spain, 2011 January-Greece, 2011 September-Italy were determined as the events that caused structural breaks. 
Conclusion
The purpose of this study is to determine the relationships, between oil price and industrial sector indices of European countries, which are thought to be changed after the European Debt Crisis. It is not irrational to expect a cointegration relationship between these variables in the long run, when the effects of oil price on the profitability of industrial sector are considered. Therefore, it can be said that it is not possible to decrease the portfolio risk and benefit from diversification by including these instruments to the portfolio. However, cointegration analyses can produce different results when the structural breaks are considered, especially in the periods there occur events that affect markets deeply such as European Debt Crisis. Especially in crisis periods, to sustain their presence and profitability firms may invest more in financial instruments besides their main activities. Therefore, not only for investors but also for firms it will be useful to analyze deeply the industrial sector returns of Austria, Belgium and Holland in further studies for efficient portfolio and risk management.
